Introduction
============

Chemotherapy-induced nausea and vomiting (CINV) is a common and severe complication experienced by patients undergoing cancer treatment \[[@b1-dic-4-212285]\], with an incidence rate ranging from 10% in patients treated with low emetogenic chemotherapeutic agents up to more than 90% in patients treated with highly emetogenic chemotherapeutic agents \[[@b2-dic-4-212285],[@b3-dic-4-212285]\]. Although not life-threatening, CINV has a major impact on a patient's quality of life and ranks high on the list of factors most feared by patients receiving chemotherapy \[[@b4-dic-4-212285]\], even compromising adherence to chemotherapy treatment \[[@b5-dic-4-212285]\].

Despite the introduction of more effective antiemetics, up to 20% of cancer patients still suffer from moderate to severe CINV (≥ grade 2) \[[@b6-dic-4-212285],[@b7-dic-4-212285]\]. Published literature indicates that part of the burden of CINV can be attributed to practitioners' underestimation of CINV incidence and low adherence to treatment guidelines for its prevention \[[@b8-dic-4-212285],[@b9-dic-4-212285]\]. Inadequate CINV prevention can lead to increased resource utilization, as well as patient suffering \[[@b10-dic-4-212285]\].

CINV-related direct costs include acquisition cost of antiemetic drugs and rescue medication, administration devices, add-on treatments, such as hydration, and additional patient care (i.e., nursing and physician time, unscheduled office visits, emergency room (ER) admissions, and, in some cases, extended hospitalization or readmission) \[[@b9-dic-4-212285],[@b11-dic-4-212285]\]. Specifically, costs associated with severe CINV episodes are considered responsible for the most significant part of expenditures \[[@b12-dic-4-212285]\]. There are many reports on the cost-effectiveness of antiemetic drugs, but information on the total cost per patient associated with CINV is limited \[[@b13-dic-4-212285]\].

The aim of this study was to investigate the management of CINV episodes in three main European health-care environments and to estimate direct costs per patient associated with severe CINV episodes.

Methods
=======

An online survey addressed to Italian, German, and French oncologists and oncology nurses was performed to assess management and resource utilization for patients experiencing a CINV episode. Potential respondents were part of an existing panel of health-care providers belonging to different regions and working in different premises and institutions who volunteered for online research in the period between June and July 2014. Inclusion criteria were as follows: at least three types of cancer managed in clinical practice, at least ten patients treated with chemotherapy in the previous 6 months, and, among them, at least five patients who had experienced a CINV episode independent of its severity.

The survey preliminarily asked the health-care providers to report, based on their ability to recall, the number of patients treated with chemotherapy in the previous 6 months and, among them, the number of patients who experienced at least one episode of CINV, irrespective of its severity. Following this preliminary section of the survey, 41 questions specifically investigated the type of management and resource utilization for CINV patients.

Possible types of CINV management investigated in the survey included the following: general practitioner (GP) management, telephone call to oncology ward, unplanned oncology visit, ER access, or prolonged hospitalization. Furthermore, it was also investigated if the episode was managed autonomously by the patient and reported later. For each type of management and depending on its nature, the following resource utilization was investigated: increase of the originally prescribed antiemetic dosagechange of antiemetic treatmentprescription of corticosteroidsprescription of psycholeptic drugsrehydrationlaboratory tests to evaluate electrolytesday hospitalhospitalizationambulance transportationhospitalization extension.

The questionnaire was validated by a group of three oncologists during face-to-face interviews. A CINV episode was defined as severe if the patient was hospitalized (both ordinary hospitalization and day hospital) following an unplanned visit to the oncology ward or following an ER access, or if the patient required hospitalization extension (in the case that the patient was already hospitalized).

The costs associated with a severe CINV episode were estimated by adopting the perspective of National Health Services (NHSs). Therefore, only direct medical costs reimbursed by the Italian, German, and French NHSs were considered ([Table 1](#t1-dic-4-212285){ref-type="table"}). Unit costs for each country were retrieved from TUC 2013, Tarif GHS 2013, and Fallpauschalen-Katalog 2014 for Italy, France, and Germany, respectively. Results were expressed in terms of frequencies and mean values; no statistical analyses were performed. All analyses were performed using SAS® software version 9.4.

Results
=======

In Italy, France, and Germany, 36, 33, and 33, respectively, respondents took part in the survey. [Figure 1](#f1-dic-4-212285){ref-type="fig"} illustrates the number of patients who received chemotherapy (11.895 in Italy, 7.829 in France, and 10.486 in Germany) and the incidence of CINV episodes among those patients (34.4% in Italy, 50.2% in France, and 40.4% in Germany) as reported by the survey respondents in the preliminary section of the survey.

[Table 2](#t2-dic-4-212285){ref-type="table"} reports the several types of CINV management for Italian, French, and German patients. In all three countries, a surprisingly high proportion of patients managed CINV autonomously (29.7% in Italy, 36.7% in France, and 22% in Germany); nevertheless, a significant number of patients referred to the oncologist, either by telephone or through an unplanned visit. Among patients managed by the GP and by a telephone call to the oncology specialist, results showed no substantial differences in resource utilization by country (data not shown), whereas these differences were more noticeable among patients who required an unplanned visit to the oncology ward, who required an ER access, and whose CINV episode occurred when they were already hospitalized ([Table 3](#t3-dic-4-212285){ref-type="table"}).

As expected, irrespective of the type of management, pharmacological treatment (either antiemetic change or dosage increase) together with usual interventions was the most common therapeutic option in comparison with hospital stay or its prolongation considered as associated with a severe CINV episode.

Among patients who had an unplanned visit, the percentage of those who required a day hospital was slightly higher in Italy than in France and Germany (19.4 *vs* 15.6% and 13.1%); however, hospitalization was more common in France and Germany than in Italy (19.0% and 29.1% *vs* 5.3%). Among patients coming from the ER, both day hospital and hospitalization were less frequent in Italy compared with France and Germany (day hospital: 11.4% *vs* 21.3% and 20.4%; hospitalization: 13.8% *vs* 40.0% and 42.1%).

Furthermore, for patients who were already hospitalized, in Italy, only 10.9% of them required at least one additional hospitalization day, compared with 19.2% in France and 44.2% in Germany. Therefore, irrespective of the provenience of patients (ER or unplanned visit), results seem to indicate a lower tendency to hospitalize patients due to a CINV episode in Italy compared with the other two European countries.

[Figure 2](#f2-dic-4-212285){ref-type="fig"} illustrates the flowchart that defines the subgroup of patients who experienced a severe CINV episode. The highest proportion of patients with a severe CINV episode was found in Germany (19.2%), followed by France and Italy (11.6% and 8.8% of CINV patients, respectively). Resource utilization in the management of severe CINV episodes confirmed a greater tendency to hospitalize patients in Germany and in France than in Italy ([Table 4](#t4-dic-4-212285){ref-type="table"}).

In Italy day hospital was the most common intervention for severe CINV patients coming from an unplanned visit, when compared with France and Germany (48.8% *vs* 19.8% and 16.5%), whereas, considering day hospital following an ER access, the percentages are 20.3% in Germany, 10.4% in France, and 9.5% in Italy. In Italy the highest percentage of patients who required a day hospital following an unplanned visit was found (48.8%), followed by France and Germany (19.8% and 16.5%, respectively). On the other hand, the observed percentages of patients who required a hospitalization extension do not show relevant differences among the three EU countries.

[Table 5](#t5-dic-4-212285){ref-type="table"} reports estimated costs associated with a severe CINV episode by country, in terms of both average cost per patient and total expenditure for the NHSs. The total cost related to the entire patient population considered amounts to approximately €140,000 in Italy, €341,000 in France, and €827,000 in Germany. Consequently, in Italy the mean cost per patient with a severe CINV episode results in €389, about half of the average cost in France (€750), and a third of the average cost in Germany (€1,017). Again, total costs classified by resource utilization suggest a lower cost due to hospitalization in Italy compared with the other two European countries. Furthermore, these cost differences among the three countries are imputable to both different health-care service unit costs and different percentages of patients who required hospitalization, day hospital, and hospitalization extension.

Discussion
==========

This study aimed at investigating the management of CINV episodes in three European countries and at quantifying NHSs' expenditure for severe CINV management. Our first finding confirmed that despite the currently available antiemetic options, a high percentage of patients still suffer from CINV; in our study, 34.4% of patients in Italy, 50.2% in France, and 40.4% in Germany experienced a CINV episode independently of its severity during a 6-month period.

Looking at the different types of management for CINV, our results showed that in France and Germany there is a higher number of hospitalizations and day hospital as compared with Italy. Ihbe-Heffinger et al. \[[@b9-dic-4-212285]\] found that the most frequently used resources in Germany, in three hospitals, and in three office-based facilities during a 5-day observation period were the need for rescue medication, additional office physician, outpatient hospital visits, and hospital admissions. These resources, especially attributable to severe patients, entail higher NHS costs as stated in the study by Haiderali et al., where it was found that patients who reported severe nausea had higher average costs due to health-care utilization (about €725 per patient) than patients who reported moderate (about €29 per patient) or mild nausea (about €6 per patient) \[[@b12-dic-4-212285]\]. These results are in line with our findings and support the choice to focus on costs associated with severe CINV episodes.

In the three European countries assessed in this study, severe CINV episodes represented a relevant percentage of the overall CINV episodes (Germany: 19.2%; France: 11.6%, and Italy: 8.8%). Although the quantification of the costs and impact of CINV in clinical practice is extremely relevant for resource allocation, studies that deal with the cost of the disease are limited \[[@b9-dic-4-212285],[@b14-dic-4-212285]\], while most of the studies simply consider costs of antiemetics, and often only in relation to acute CINV \[[@b15-dic-4-212285]\]. In general, poorly controlled CINV was found to be associated with higher medical costs due to events such as unscheduled office visits, need for hydration, and ER admissions \[[@b11-dic-4-212285],[@b16-dic-4-212285]\]. In our study, the average cost per patient with a severe CINV episode was €389, €750, and €1,017 in Italy, France, and Germany, respectively.

One limitation in our study was the information collection through an electronic survey based on health providers' recall structured to capture the disease management without focusing on patient-level data. As a consequence, we were not able to differentiate between acute and delayed CINV or among cancer types and chemotherapy. However, we accepted this limitation in order to maintain the heterogeneity of cancer patients with a variety of malignancies and a broad range of chemotherapies. Another possible limitation could be the assumption to define severe CINV episodes on the basis of CINV management rather than on the clinical severity of the episode. The design of the study, different from an observational study, doesn't foresee the collection of patient data. Moreover, it is important to consider that results coming from the present study are based on a sample of health providers who voluntarily took part in the survey and, being so, may not reflect the general population experience.

In conclusion, this study highlights a significant impact of CINV on NHS budget, mainly due to CINV episodes requiring hospitalization, day hospital, or hospitalization extension. These costs could be offset by optimizing the management of CINV episodes, by providing education to patients in order to limit hospital access and by improving utilization of existing antiemetic agents and new, more efficacious treatments. Such approaches can help to achieve not only an improvement in patient well-being but also a significant reduction of the budgetary impact of CINV on NHS.
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###### 

Health-care service costs.

  **Resource utilization (cost per unit)**                                      
  ------------------------------------------ ---------- ------------ ---------- ----------------------------------------
  Italy                                      190.20 €   1,170.28 €   154.91 €   TUC 2013, Code 183
  France                                     735.47 €   1,540.54 €   127.09 €   Tarif GHS 2013, Code 06M091
  Germany                                    767.88 €   1,403.04 €   252.80 €   Fallpauschalen-Katalog 2014, Code G67C

###### 

CINV episode management (patients %).

  **Type of management[^1^](#tfn1-dic-4-212285){ref-type="table-fn"}**   **Italy**   **France**   **Germany**
  ---------------------------------------------------------------------- ----------- ------------ -------------
  General practitioner                                                   6.7         12.3         19.7
  Telephone                                                              23.7        14.3         12.4
  Unplanned visit to the oncology ward                                   23.7        14.1         23.6
  Emergency room                                                         7.0         10.7         11.0
  Already hospitalized                                                   11.0        19.7         21.7
  Autonomous                                                             29.7        36.7         22.0

Total percentage by country can exceed 100% because each CINV episode could have required more than one type of management.

###### 

Resource utilization by management (patients %).

                                     **Management[^1^](#tfn2-dic-4-212285){ref-type="table-fn"}**                                                                  
  ---------------------------------- -------------------------------------------------------------- -------- -------- -------- -------- -------- -------- -------- --------
  **Resource utilization**           **IT**                                                         **FR**   **DE**   **IT**   **FR**   **DE**   **IT**   **FR**   **DE**
  Antiemetic increase                25.2                                                           34.6     30.1     31.7     26.1     33.4     38.5     36.2     40.8
  Change of antiemetic               24.3                                                           45.5     52.3     23.4     47.8     51.2     29.5     54.5     51.8
  Corticosteroid prescription        34.0                                                           32.6     21.2     40.0     37.6     26.6     34.8     42.1     37.2
  Psycholeptic prescription          3.4                                                            14.0     11.5     8.0      13.6     17.7     7.3      23.1     14.0
  Rehydration                        29.9                                                           23.9     31.5     59.6     41.7     41.6     37.7     42.3     41.6
  Laboratory tests                   29.2                                                           29.7     63.1     57.2     54.3     69.7     33.5     53.0     61.3
  Day hospital                       19.4                                                           15.6     13.1     11.4     21.3     20.4     --       --       --
  Hospitalization                    5.3                                                            19.0     29.1     13.8     40.0     42.1     --       --       --
  Transfer by ambulance              --                                                             --       --       11.8     30.1     36.6     --       --       --
  Additional hospitalization day/s   --                                                             --       --       --       --       --       10.9     19.2     44.2

Total percentage by country can exceed 100% because each CINV episode could have required more than one resource.

###### 

Resource utilization for patients with severe CINV episode (patients %).

  **Resource utilization**                                            **Italy**   **France**   **Germany**
  ------------------------------------------------------------------- ----------- ------------ -------------
  Hospitalization following an unplanned visit to the oncology ward   8.9         16.9         22.3
  Day hospital following an unplanned visit to the oncology ward      48.8        19.8         16.5
  Hospitalization following an ER access                              6.7         25.1         14.7
  Day hospital following an ER access                                 9.5         10.4         20.3
  Hospitalization extension for patients already hospitalized         26.1        27.8         26.2

###### 

Severe CINV episode cost.

  **Resource utilization**                                              **Italy**    **France**   **Germany**
  --------------------------------------------------------------------- ------------ ------------ ---------------
  of which:                                                                                       
    hospitalization following an unplanned visit to the oncology ward   €29,257.0    €79,023.0    €281,226.8
    day hospital following an unplanned visit to the oncology ward      €33,855.3    €55,162.5    €162,026.9
    hospitalization following an ER access                              €49,151.6    €107,820.0   €174,203.8
    day hospital following an ER access                                 €11,982.1    €55,898.0    €46,074.0
    hospitalization extension for patients already hospitalized         €15,801.8    €43,401.6    €163,053.8
                                                                                                  
  **Number of patients with severe CINV episode**                       **360**      **455**      **813**
                                                                                                  
  **Average cost per patient**                                          **€389.0**   **€750.1**   **€1.016.70**
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